The aged rat model of ovarian hormone deficiency bone loss.
Three studies were carried out. First, the effects of aging on the maturation of the female skeleton were assessed. Second, the hypothesis that has linked ovarian hormone deficiency bone loss to hypercalcemic suppression of the parathyroids leading to a decrease in 1,25-dihydroxyvitamin D synthesis and gut absorption of calcium was examined. Third, the effects of ovariectomy and a combination of ovarian hormone deficiency and low dietary calcium on bone and the calcium-regulating hormones were evaluated. After 6 months, ovariectomy and a low calcium diet independently decreased the density of the ilium, the femur, and the fourth lumbar vertebra as well as the calcium content of the latter two. The effects of the two treatment regimens were additive and more marked in the vertebral bone. Ovariectomy lowered serum calcitonin only in animals fed a normal diet and had no effect on serum PTH and vitamin D metabolites, while a low calcium diet caused a significant increase in serum 1,25-dihydroxyvitamin D. In both dietary regimens ovariectomy resulted in about a 30% decrease in intestinal calcium absorption. A low calcium diet increased morphometric indices of bone formation and bone resorption as did ovariectomy, with resorption exceeding formation. The discussion of our findings led to the conclusion that the aged rat model of ovarian hormone deficiency bone loss qualifies for serious consideration as a practical convenient cost-effective animal model for exploring aspects of the pathogenesis and treatment of postmenopausal bone loss.